We measure the high-energy emission from high power lasers and extract the facet temperature. Severe heating is observed up to the onset of catastrophic optical damage.
where signal attenuation over several hundred km becomes very significant. To produce the high gains required to amplify signals in the 1550nm band typically requires -3OOmW of power at 980nm. For single laser chips the resulting power density at the laser facet can be >10MW/cm2. Absorption of this light at the facet can produce a large localised temperalure increase, which at the extreme can lead to irreversible Catastrophic Optical Damage (COD). Facet heating can also significantly reduce the lifetime of a laser due to thermally assisted defect propagation. Self-heating arises due to strong absorption of the laser emission close to the laser facet. The energy of the absorbed photon is transferred to the lattice via the emission of phonons, giving rise to a localised temperature increase. This leads to band gap shrinkage, giving rise to further absorption in a self-depreciating manner. Absorption at the laser facet can be due to both internal (layer composition, strain') and external properties of the laser (facet coatings, local atmosphere). For high power laser technology to evolve it is essential to understand the origins of the strong facet absorption and to be able to compare the influence of individual laser parameters on facet heating. It is therefore useful to h o w the local temperature at the laser facet.
Previous attempts at measuring the facet temperature, Tf, include Raman microprobe microscopy' and photo-modulated micro-reflectance3. These techniques are both experimentally demanding as they require precise microscopic alignment with respect to the laser facet. The resulting temperature is usually limited to an accuracy of f20K, and in the case of micro-reflectance the accuracy can be compromised by current induced changes in the effective refractive index. In this paper we describe a simple technique which can be used to determine Tf. Here we measure the very high energy Boltmann tail of the amplified spontaneous emission as seen from the laser facet. If we consider only light being emitted from the end facet, this will have been guided along the laser cavity and have suffered re-absorption. It can be shown4 that L, the number of photons of energy E emitted by the facet is
Thus, a plot of ln(L/EZ) against E is just a straight line of gradient -(l/kT) yielding the absolute temperature, T. In practice, a large temperature gradient extends from the facet into the bulk of the laser. This means that it is very difficult to obtain sensible temperature measurements based upon the QW emission. However, due to the higher photon energy and correspondingly larger absorption coefficient, the light emitted from the barriedSCH layers that is detected will only have come from a region very close to the facet. Hence, by measuring the tail of the barrier emission, we can determine the temperature in the vicinity of the facet, Tt.
In Figure 2 we show the results of many such measurements performed under pulsed operation on 1m 
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